Abstract. There has been much UbiComp research into motivating people to live more active and healthy lifestyle with sports. The idea behind these approaches is centered on social and peer effects in enhancing exercise adherence. While research of this kind has been prolific, there has very little work been done to identify factors that embody comfortable and informed accompanied exercise experience. This paper takes an increasingly attractive cycling theme as a testbed and proposes an unobtrusive and intuitive interface arrangement based on light. It can create a sense of being together with each other for distant apart cyclists. The initial results yield a good level of comprehension and motivation towards the use of the interface. The hope is that the elicited recommendations can guide the design of UbiComp technologies for social motivational physical exercises.
Introduction
The increment in habitual physical inactivity has brought multidisciplinary domain experts together including behavioral, social, mechanical, and computer scientists to confront this via their consensus of motivating people to discard [7] . Specifically, this paper looks for answering the question: How we should take steps to encourage personal exercise through technology. Nowadays, mechanical and computer technologies have jointly shown their popularity to provide people with variety of controlled exercises within stationary settings. Jogging on a treadmill and riding on an exercise bike are the most common forms of synergy between the two. The measurement and support of attuned exercises can simply be done by the relevant sensing and reasoning technologies. The estimated level of fitness is then delivered, perceived, and experienced mainly through the computerized console. There are also liberal research attempts on the advantages of social-enhanced applications for physical exercises [8] [9] [10] . The implementations mostly focus on the techniques of tracing and sharing progress of physical activities. However, guided directions to the embodiment of how the motivation is set up in terms of the interface design are surprisingly limited.
This paper aims to elicit the design recommendations for interfaces that can create a sense of mutual awareness for distant physical exercisers. Specifically, this research investigates the possibilities of using light to peripherally convey workout information, which notifies personal and partner's physical status, while doing exercises in the real scene. Although a number of exercises could act as a potential testbed to better understand the insight on designing interface of this kind, cycling is selected not only due to its nature to health and environment but the appreciation and its increasing popularity as a means of exercise [11] [12][13] [14] . In order to look into the implications of designing the interface in context, a prototype for case study has been developed based on the concept of user-centered design. The focus is on discovering the parameters, which the interface is made of, along with the manner of how a medium for communication within exercise settings is chosen and positioned.
The following pages expand this by presenting the design and implementation of the prototype. The second half of the paper describes the user studies in an attempt to identify the perception, comprehension, and experience of the interface usage. The closing sections then focuses on eliciting recommendations for the design of the interface for social motivational physical exercises.
Design of the Prototype
The aim of this design is to create a sense of cycling together via bridging the physical distance between cyclists without explicitly demanding much of their attention. The target scenario in this paper is a two-person cycling activity. This specific case was selected in an attempt to echo the atmosphere of busy lives these days. Hard to find mutually convenient time and place to do exercise with partner is the common cause that hinders turning exercise into habit. The initiative herein is to identify what information can be tracked and how it is shared to form the sense of cycling with a companion. As can be seen from most of the recent exercise bikes in the market, the information they provide is about level of personal activity, which comprises speed, distance, heart rate, calories burned, and etc. Also, as noted by social comparison theory, humans have an instinct to gauge the self through contrasting themselves with those contextually relevant others [15] [16]. It is, therefore, synchronously sharing the activity information between cyclists could create a sense of copresence and motivate them to be more active towards the exercise [17] . The progress in mobility with a range of sensors and actuators has provided the possibility to move from immobile to ubiquitous exercise experiences. However, the challenge facing is how technology should act to enhance which sensory abilities in order to implicitly restore a sense of copresence as in locomotion and exercise. The emphasis at this stage is on the selection of an appropriate medium to convey the
